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Description

This application claims the benefil of U.S. Provisional Application No: B0/041,797, filad April 2, 1997,
FIELD OF INVENTION

This invantion ralalss to nawly ldanlified polynuclastidas, polypeplides encoded by tham and to the use of such
palynuctactidas and polypeplides, and 1o thaii production. Mare particularly, the polynuclentidas and polypeplides of
the presant invention relate lo TNF family, hareinalter retarred 1o as TLS. The invenlion also relates 1o inhibiling or
actjivaling the action of such palynuciectides and polypeptides.

BACKGRDUND OF THE INVENTION

Many biological actions, for instancs, response to cangin stimuli and nateral biological processes, are controfied
by faclers, such as cylokinas. Many cyiokines act through receptons by engaging tha receplor and producing an intra-
collular responso.

For sxample, tumor necrosis factors (TNF) alpha and bela are cylokines which act (hrough TNF receplors to
regulats numerous biological processes, including protection agains! infection and induetion of shock and Mflammalory
disease. The TNF molecules baleng 1o the "TNF-ligand® supadamity, ant ac! together with thair raceplors of countar-
figands, the "TNFrecaptor® supedamily. So {as, nina membere of the TNF ligand superamily have been idenified and
ten members of the TNF-receptor superfamily have been chamclerized.

Among the %gands there are includad are TNF-¢, lymphotoxin-a {LT-o, also known as TNF-B}, LT-B {found in
complax hetemotrimer LT-a2-B}, Fasl., CDAGL, CDZ7L, CD30L, 4-1BBL, OX40L and TRAlL. Tha superlamily of TNF
receptors lncludes the pSSTNF recaptor, o7 5TNF receplor, TNF receplor-related protein, FAS snligen or APO-1, £D40,
COZ7, COAD, 4-168, OX40, jow alfinity p75 and NGF-receptor {(Meager, A, Biologikeals, 22:291-285{15954)).

Many membass of the TNF-Fgand superfamily ara exprassed by aclivated T-calls, implying that they are necessary
for T-cell interactions with other call types which underie ¢oll ontogeny and functions. {Meager, A, supra).

Considsratis insight into the essential funclions of saveral members of the TNF family has been gained trom the
ideniification and crealion of muiants that abolish the expression of thess protains. For example, natusally oceuring
smutations In the FAS antigen and His figand causs lympheprol#arative disease {Watanabe-Fukunaga, R, et &}, Nature
358:314 {1992)), perhaps raflacting a tallure of prograrmed cell death. Mutations of tha CH40 ligand cause an X-
linked immuncdeficiancy stata chiracierized by high levals of immunoglubulin M and low lavels of immunoglobulin G
in plasma, indicating fauly T-ceil-dependant Beli activation {Allan, R.C. et al, Science 258:890 {1993)). Targsted
mutations of the low affinlly nerve growth factor receplor cause a disorder characlarized by 1auly sensory innovation
of periptaral shuctures (Lee, KF. ot s, Cell 69:737 (1592))

TNFE and LT-o are capable of binding to two TNF receplors {the 55- and 75-ked TNF receplors). A largs number of
blologkeal sffects slicitad by TNF and LT-, acling through thelr receptors, include hemorrhagic necrosis of transplanted
tumors, cytotoxicily, a rola in andoloxic shock, inflammation, immunoreguiation, proliferation and antl-viral responses,
as wall 25 protection against the datalericus effects of ionizing radiation. TNF and LT-c are invelved in tho pathogenesis
of a wide range of diseasas, inciuding andolaxie shoek, cersbrat malaria, tumors, aulsiinmuine disaase, ADS and
grafl-host rejection ([Beutler, B. and Von Hulfel, C., Sciance 264:667-658 (1894)). Mutations In the p55 Raceplor cause
increased susceptiblity to microbial iection. '

Moreover, an aboul B0 amino acid domaln near tha Camninus of TNFR1 (P55} and Fas was reported as tha
*death domain,” whieh Is responshble for transducing signals for programmed cell death {Tastaglia et al., Cell 74:845
(1983).

The eftacis of TNF family ligands and TNF family receptors are variad and influence numereus functions, both
narmal and gbnoomal, in the blologiea! processes of the mammalian system. There is o elear need, thersfors, lor
identification and characterization of such receplors and fgands that influence blological activily, both narmatly and in
diseasa stales. in pasicular, thers is a nesd 1o isolale and charactasize novel marnbars of the TNF family.

This indicales that the TNF family has an established, proven hislory as therapeutic targets. Clearly there is a need
for identilication and characterizalion of further members of TNF famity which can play a role b praventing, amstiomting
orcorracting dystunctions or ciseases, Including, bul notlimhed 1o, chionie andecute hilammation, anhiitls, septicamia,
autoimmune diserses (8.9, inflammatory bowsl diseass, psoriasis), transplant rejection, gratt vs. host dissass, infec-
fion, streke, Ischemia, actte rospiralory disease syndroms, reslanosis, braln injury, AIDS, Bone diseases, cancer {e.
3., ymphoprofiferative diserders), atherosclanpsis, antd Alzhabnets diseasa.
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SUMMARY DF THE INVENTION

in one aspect, the invenlion retates 1o TLS polypeplides and recombinan! materials and methods for their produs-
tion. Ancther aspeet of the invention relates 1o melhods for using such TLS polypeplides and polynucieotides, Such
uses include the treatmen of chronic and acute inflammation, arthritis, sepliceria, autoimmune diseasss (e.g., inflamr
matpry bowel disease, pantiasis), iansplant miantinn, grall vs, hnst disnass, infattion, strakn, ischamia, acate rasph
ratory diseasa syndrome, 1aslenosis, brain Rjury, AIDS, Bone diseases, cancer (6.9, ymphoprofierativa disorders),
atherosclerosis, and Akzheimers dissase, among tthers. In sti! another aspect, he invantion relates to melheds 1o
igemily agenisls and antagenists using the materials provided by the invention, und saaling conditions associated with
TL5 knbalance with the identfied compounds, Yat ancther aspect of the Invention relatas to diagnostic assays for
dalecting diseases associated with inappropriate TL5 activity or levels,

DESCRIPTION OF THE INVENTION

Definltions

The lofiowing cefinifions are provided 10 facllitale understanding of carlain lems used frequently harein.

“TL5" ralers, among others, ganarally 1o a polypeplica having the amino acid seguence so! forth in SEQ D NO2
or an alielic variant thersol.

*TL5 sctivity or TLS polypaptide activity” or "biclogicat activity of the TLS or TL5 palypeplids” ralers 1o the metabolic
or physiologic Tunction of said TLS ingluding similar activilles or Improved aclivities or these activilies wilh decreased
undesirable sida-altecis. Also included are antigenic and immunoganic activities of saki TL.5.

*TL5 gana” refers to a polynuclestida having the nucleatlds sequance sai forth in SEQ 1D NO: 1 or allefc varianls
thareal andfor their complemnsnts,

* Antibodias® as used harain Includas polytional ang monoctonal antbedies, ehimeric, single chain, andhumanized
aniibodies, a5 weltas Fab fragments, including the products of an Fab or othsr immunoglobulin expression librany.

*lsolaled” means altered 'by the hand of man® from tha natural stata. i an isolated” composition o substanca
oceuss in natury, it has baen changed of removed from 1s original environmant, or both., For exasnple, a polynuclactids
or a polypeptide naturally present in a fiving animal Is not “isolated,” bul the sama polynucieotiie or polypeptide sep-
aratad from {ha eoexisting maledials of its natural siate is *isclated", as the term is empioyed harsin.

*Folynucieolite® gonarally ralers 16 any polyribonucieolids or polydeoxsibonuclaolida, which may be unmodified
HINA of DNA or modifiad BNA or DNA. "Polynuclestides® includa, withow! imitation single- and double-stranded DNA,
DNA that is a mixlure of single- and double-stranded regions, single- and double-stranded FANA, and FINA that is
mixture of single-and double-siranded ragions, hybiid motecules comprising DNA and RNA that may ba single-strandsd
of, more typically, double-stranded of & mixture of singla- and toubie-siranded regions. In addition, “polynucieotida”
1alers to triple-slrandud ragions comprising ANA or DNA of both RNA and DNA. The lerm potnucleolids also includes
DNAs or BINAs containing ane ar more modified bases and DNAs or RNAs with backbenps modified lor stabifity ar fof
other raasons. "Modifisd® bases includs, for example, ¥ityialed basss and unusual bases such as inosine. A variety
ol modifizations has been mada to DNA and BNA; thus, "polynucizotide® embraces chemically, enzymalically or met-
abolically modified forms of polynuciaotides as typieally found in nature, as well as tha chamical loims of ONA and
ANA chamactaristic of virusas and cells, "Polynuciectide’ alse embraces ralatively short polynucieolidss, often relerred
1o s oligonuclealides.

*Polypaptide* refers 1o any poptide or protein compirising two or more amino aekis pined 1o each other by peptide
bonds of moditied papiide bonds, |.2., peplide isosteres. *Polypeptide” rafars to both short chains, commonly reterred
1o a8 paptides, skgopeplides or oligomers, and to longer chains, genarally referred 1o as proleins, Palypaplides may
contain amind acids othar than the 20 gene-encoded amino aclds, "Polypeplides® include aming asid sequences mod-
Jlied eithar by natural processes, such as postiransiational processing, or by chemical modfication techniques which
are wall known B the arl. Such modifications ara well deseribad in baske texts gnd In mors datailed monographs, as
wal 85 in a voluminous research leralura, Modfications can occur anywhara in a polypeptids, including the peptids
backbona, the amino ackd side-chains and the amine or carboxy! tarmini. 1t will be appreciated that the same type of
modfication may ba present bt tha sama or varying degrees al sevesat sites in @ given polypepiide. Also, & given
polypaplide may contain many types of modifications, Polypeptides may be branched as a rasult of ubiquitination, and
they may ba cyclie, wih or without branching. Cycliz, branched and branched cyclic polypeplides may resul from
pastransiation nalural processes or may be made by synthetic methods. Medificalions include acetylation, acyiation,
ADP-rhosyistion, amidalian, covalant atiachmsnt of Bavin, covalent aliachment of a heme moialy, covalent stiachment
of 5 nuclaotids or nuctectids dervalive, covalent attachment of 8 lipid or lipid dervative, covalent altachment of phos-
photidylinosiiol, cross-linking, cyclization, disulfide bond formation, demethylation, formation of covalent cross-nks,
{ormalion of cystine, formation of pyroglinamata, formylation, gamma-carbaxylation, glyeosylation, GPY anchor forma-
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tion, hydraxyation, iodination, methylation, myristoylation, oxidation, proteolylic procassing, phosghorylation, prenyla-
tion, rcemization, selenoylation, sulfation, transter-ANA mediated addition of amino acids 1o preeins such as aigi-
nylalion, and ubiguitination. Ses, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 2nd
Ed., T. E Crelghton, W. H. Freeman and Company, Now York, 1933 and Wold, F., Posttranslationat Prolein Modifica-
tions: Perspeciives and Prospects, pgs. 1-12 InPOSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS,
8. ¢. Johnson, Ed., Acadgemic Pross, New York, 1983; Seilter at al., *Analvsls for protein modifications and ronprotein
colacton®, Meth Errymel (1990} 182:625-646 and Raltan ef al, “Protain Synthesis: Postiransiational Modificalions
and Aging". Ann NY Acsd Sci (1992} 663.48-62

"Variant® as the tem Is used harein, Is a polynucleolids or polypeptide that differs from a ralerence polynuclectide
or polypaplide respaciively, bul relains essantial properliss. A typicas variant of a polynucieatide diers in nuclgotide
sequence {rom anothar, referenca polynucieolida. Changes in tha nucleotide sequence of the variant may of may nol
alter the amino acid sequence of a polypeptids encoded by the rafsrence polynucizotide. Nucleolida changes may
resul in amino acid substiulions, additions, daletions, Jusisns ard lruncations in 1he polypeplida encoded by the rel-
Brance sequenee, a5 discussad below. A typical variant of a polypaplids ditfers in &mino acid sequones from asther,
reterance polypeplida, Generally, differences are limited so that the sequences df 1he relerance polypoplide and the
variant are closaly similar overali and, in many regions, identical. A variant and raference polypeplids may diller in
amine acid sequence by ong of inore substitullons, additions, deletions in any combination, A substituted of Inserted
amino asid residus may or may nol be one encoded by the genalic code. A variant of & polynucisctide or polypaplide
may be a naturally octurring such as an alistic variant, or # may ba a varant that is pot known 1o oceur naturally. Non-
raturally cceuring varianis of polynuclealides and polypeplides may bs mada by mutagenesis techniquas or by direst
synthesis,

“Idantity” is a measure of ths idantity of nucieotide sequances or armine acid sequences. In general, the sequences
are aligned so thal the highest ordar malch is abtained. *Idenlity* por so has an ed-recognized meaning and canbe
caiculated using publishadieshnicues, $es, 8.5 (COMPUTATIONAL MOLECULAH BIOLOGY, Lask, AM., ed., Oxfond
University Prass, New York, 1888; BIDCOMPUTING: INFORMATICS AND GENOME PROJECTS, Smith, DLW, ed.,
Academic Press, New York, 1993; COMPUTER ANALYSIS OF SEQUENCE DATA, PART |, Giriffin, A.M., and Grilfin,
H.G., etts, Humana Press, Now Jarsay, 1994 SEQUENCE ANALYSIS IN MOLECULAR BIOLOGY, von Hainja, B.,
Acatomiz Pross, 1957; and SEQUENCE ANALYSIS PRIMER, Gribskov, M. and Deveraux, J., eds., M Stockton Pross,
Naw York, 1981}, Whils thesa exist & number of methods to measura identity belween two polynucieolide o polypspiide
sequences, the tam ‘identity” is well known to skilisg arlisans {Casillo, 4., and Lipton, 0., SIAM.J Appiiad Math (1583}
48:1073), Mathods commonly employod to detarnine idantity of similarity batwoen fwo saquances Includs, hut are not
limited 10, those disclosed In Guids to Huge Computers, Martin J. Bishop, ed., Acadsmic Prass, San Diago, 1984, and
Carilio, H., ang Liplon, ., SIAM J Applied Math {1958} 48:1073, Methods o daleming identity and similanity ara
codiffiad in camputer programs. Preferad computer program mathods to delemmine idsntity and simltarity batween two
sequences includs, but are notlimited to, GCS program packags (Devereux, J., et al, Nuckic Ackls Research (1984}
12{1):357), BLASTP, BLASTN, FASTA {Atschul, 5.F. et al, J Molec Hiol (1990) 215:403).

As an illustration, by a pelynucleotide having a nuclaotids sequenca having &t lsast, for exampla, 85% “idantity*
1o a refetenee nuclsotids saquence of SEQ 1D NOY: 1 is intendad that the nucleotide sequense of the palynucleotida
is ientical to the sefarence sequence excepl that the polynucleotide sequence may includa up Lo fiva point mutations
per sach 100 nucleatkies of the relerance nucleotide sequence of SEQ 1D NO:; 1, in other wards, 1o obtaln a polyau-
clegtida having a nucleotida sequance at ieast 35% kentical to a refarence nucleatide sequence, up 10 5% of the
nucleotides inthe referenca sequence may be deleted or substitdled with ancthar nucleclide, ora number of nuclectides
up 1o 5% of tha tolal nuciestides in the raference ssquence may be inserlad inte the relerance sequenca. Thasa
mutaticns of the rearence sequansa may ocour al the 5 or 3 terminal posiilons of the refarence nucisctids sequance
or anywhare bulween thosa terminal positions, inarspersed sither individually among nutigotides in the relerance
sequancs of i one or more contiguous groups within the rxference sequange.

Similarly, by a polypeplide having an aming scid sequence having al least, for example, 85% "iderdity” to a reler-
ence amino acld saquence of SEQ 1D NO:2 Is inendacd that the amine ack! saguence of the palypeptide is idantical
to the relarencs sequence excepl thixt the polypeplide sequance may inchide up to five amine acid aharalions par mach

. 100 amine acids of the relerance aming acid of SEQ D ND: 2. In othar words, 1o oblain a polypeptide having an aming

asld sequence al least 95% identizal 1o a referance amino acid sequence, up to 5% of the aming acid residues in the
raferance setuance may be delated or substiiuted with anothar amino acid, or a number of amino acids upto 5% ol
tha lotal amino acidresidues in the relerence sequonce may be heerted into tha reference sequence. These allerations
! the raference spqUence may occur at tha amino or carboxy lerminal posiiions of he referance amino ecid sequence
or anywhers balwaas those larminal positions, interspersed either individually among residues in the ralerencs sa-
qusnce or ix ona of mere contiguous groups within the felerence sequence,
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Polypepiides of the Invenllon

In one aspect, the presert invention relales to TLS pelypeplides (or TLS proteins] . The TUS polypeplides includa
the pelypeptida of SEQ D NOS:2 and 4, s well as polypeplidas comprising the amino acid sequance of SEQ 1D NO:
2 and pelypoplides comprising theamino acid seguence which have al least 0% ictantily Yo that of SEQHD NO2 over
#12 antire longth, and still more proferably 2t loost 80% identhty, and even still more prefecably of icast BE% identity to
SEQ 1D NO: 2. Fushatmore, thosa with ai loast §7-89% are highly preferred, Also includad within TLS polypeptides
are palypaptides having the aving acid sequance which have al laast 80% identity 1o the polypaptide kaving the amino
acid sequence of SEQ B NO:2 over its enlire length, and still mora praforably at Jeast 80% identity, and slill more
preferably at east 35% identily to SEQ 1D NO:2. Furtharmora, thosa with st least 97-99% are highly prelemrad. Prat-
arably TL5 polypeplide exhit at least one bisiogical aclivity of TL5.

The TLS polypeptides may be in tha form of tha *mature® prolein ar may be a pant of & larger proleln such gs a
Jusion protain. It is often advartageous o include an additional amino avid sequence which conlains sacralory or leadar
sequences, pro-sequences, sequences which aid in purification such as mulliple histidine residuss, of an additional
sequence {or stabiiity during :ecombinand production.

Fragments of the TL5 palypeplides ara aiso included in the invantion. A fragment is a polypeptide having an amino
acid sequence thal entiraly is the same as past, bist not all, of tha amino acid sequence of the aforementioned TLS
polypeptides. As with TL5 pelypeplides, fragments may ba *lree-standing,* or comprised within a Jarger polypeplida
of which thay form a past or region, mes! preferably as a single continupus region. Represenlative examplas of polypep-
lide fragments of the invantion, include, for exampls, Iragments [om sbout amine acid prumber 1-20, 21-40, 41-80,
§1-80, B1-100, and 101 to the end of TL5 polypeptide. In this contex “aboul” includes the patliculay recited ranges
larger or smaliar by saveral, 5, 4, 3, 2 o 1 amino ackd at eithsr extreme or al both extrames.

Prefered fragments inckeda, for examplae, irincalion polypeptides having the amino acid sequence of TLS polypep-
Vides, except lor delation of a centinuous seriss of residues that includss the amino tarminus, or a conlinuous serdes
of rasiduas nat includes the carboxyl aminus or delstion of two conlinuous serias of residues, one inchxding the amino
1erminus and one including the carboxyl tarminus. Also prefarred are fragments characterized by structurator funclional
alirbuies such as fragments that comprise alphahelix and slpha-helix forming regians, bela-shes and beta-shesl-
tarming regions, lum end wrm-foming regions, coll and eoiHornming regions, hydrophific regions, hydrophebic regions,
aipha amphipathic regions, beta amphipathic regions, Rexibla regions, suriscedorming regions, substrate binding re-
gion, and high anligenic index regions. Other preterred ragments am biciogically active fragments. Biologically active
fragments are those thal mediale L5 activily, including those with a shmitar aclivity or an improved sclivity, or with a
doeraasad undesirabla activity. Also includad are thoss that are anligenic or iImmunogenic In an animal, especially in
a human. v,

Prafarably, all of these polypeplids fragments sataln the biological atlivity of the TL5, including anfigenic activity
Arnong the most prefasied fragment is that having the amino azid sequence of SEQID NO: 4. Variants of tha defined
sequence and fragments alsolomm parl of the prasant imvantion. Pralarred varianis are those that vary rom he relerents
by consarvalive amino acid substiutions —~ Le., those tha substitute & rasidua with ancther of ke characisristics,
Typical such subsiitulions are among Ala, Val, Leu and lle; among Sar and Thr, among the acidic rasidues Asp and
Gly; among Asn and Gi; and among the basic residues Lys and Arg; o aroratic residues Phe and Tyr. Particularly
proforiad are varianis in which several, 5-10, 1-5, of 1-2 amino acids are substitited, delsted, or added in any combi-
rafion,

The TLS pelypeplidas of the invention can be prepared in any suitable mannor Such polypeptidas include isokiled
nawrally occuring polypeplides, recombinantly produced polypeplides, synthelically produced potypeptides, or
polypeptidas produced by a combination of thesa methods. Meane for praparing stch polypeptiies are well undersicod
in tha an.

Polynucieotides of the Invenlion

Ancther aspect of the invention ralates 1o TLS polynucleotides. TL5 polynucieotides includs isolated polynucle-
olides which ancodethe TLS polypaptides and fragmenis, and polynucloalides closely related therelo. More spacifically,
TL5 polyrucieclide of the invention include a polyniclectide comprising the nuclentide sequence conlained in SEQID
NO: 1 encoding a TLS polypeptida of SEQ 1D NO: 2, snd polynucisotldes having the pasticular saquences of SEQ D
NOS: 1 and 3. TL5 polynuciactides further include a polynuclectia comprising a nuclestide sequence that has at least
BO% identity ovar il entire fength to & nuclaotids sequence encoding tha TLS polypeptide of SEQ 1D NO2, anda
palynucieatide comprising a nuclectide sequence that Is ol laast BO% identical 1o thal of SEQ D NO:1 over its entis
fength, In this regard, palynucleotides &l loast 90% identical ars particularly preferred, and thosa with a1 least 85% ar
espacially prefemed. Furthennore, those wilh 21 least 87% are highly prefasred and those with at least 98-89% are
st highly prefeed, with al fsast 59% beiag the most prefarrad. Also inchuded under TL5 polynucloctides are &

D

T




25

ele)

4D

45

50

EP 0 859 180 A1

nuclactida sequanca which has sufficiert ienfity 10 a nuclectida sequonce contained in SEQ D NO:1 o hybridize
uader conditions useabla for amplification or for use as a probe or marker. The invention also provides polynuciaptides
which are complementary 1o such TL5 palynucleclides,

715 of tha ivantion is struelurally relatad 1o othar prolsins of the TNF tamily, as shown by the resulis of sequencing
the cONA encoding human TLS. The ¢DNA sequence of SEQ ID NO:1 contains an open ruading lrame (nucleolide
number 154 1o 1008) encoding & polypeptide of 285 amine acids of BEQ ID NO:2. The aminp acid sequence of Table
1 {SEQ D NC:2) has about 34% idandity {using BLAST) in 35 amine acid rasiduss with Canis tamifiaris TNF. SBwissprot
accassion ne. P51742TNFA_CANFA. The nuclaotide saquence of Table 1 (SEC: 1D NO:1) has about B5% identity
[using BLAST) in 576 nucleotida resldues with Homo sapiens ¢DNA clone 593590 ¥ (Genbank Accession No.
AA166585). Furhamiors, TLS {SEQ 1D NO:1) Is 57% kleatical to human STS SHGE-36171 aver 280 nicleotide base
residues (Genbank Accesssion No. G30081). Thus, TL5 polypeplides and polynuclectides of (ha presen! invention are
axpeciad lo have, inter afia, similar biological tunctionsipropentias to their homologous polypeplides and polynucio-
olides, and thair ity is obvious 10 anyona skillad in the an.

Table1*

1  CADEASRRAA TTCAGGATAR CTCTCOTORG GOGIAEAGOCR AGCCCTIGOCA

51 TGTAGTGCAC GCAGGACATC ARCARACACA GATARCAGGR AATGATCCAT

191 TCOOTETGEST CACTTATICT ARAGGCOCCH ACCTTCAARG TYCRAGTAGT

151 GATATGGERTS ACTCCACAGR ARGGGAGCAS TCACGCCITA CTTCTIGOCT

201 TARGAAAAGA GAAGARATGA ARCTGAAGGR STGTGTTICC ATCCTCCCRC

2581 GOARGGAAAG CCCOTCOTGTC OGATCCTCCA ARSACGGARA SCTACTGECT

301  GUARCCTTSC TGUTGGCACT GOUIEICTTGC TGCCTCACGE TGGTCICTIT

2151 CTACCAGGTO GCCGCCCTGE ARBGGGACCT GGLCABCCTC UGGGCAGAGT

a1 TGOAGGSCCA CCACGCGEMG AAGCIGUCAG CAGGRGTRGS AGCCCCCARD
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ARRTCTITGA

AGCTGTCACC GCGGGACTGR

a8

AGGAAGCTCC

45) GCLGGCCTGG

501 ACCACCAGCT

551 GTGCCGTTCA

601 AYTGCAGRCA

TRCATGGCTT
70} ATAAARTATT

151  TTATATACIG

GGEICCAIGTC
TTCARAATRT

201
B5L

0%

951 RAAATGCACAR

1001 AACTGCIGIS

1851 TCTGTACCTC

CCAGGAGARG
GGGTCCAGAR
GIEARACACT
CTCASETITA AMAGGGGAAG
GGTCARRGAR ACTGGETTACT
ATAAGACCTA CGCOATGGGA
TTTGGGRRTE
GCCTGARACA
ATYGCARARC TCGRAGAAGE
RATATCRETES
ACCTACTTAC

TRAGRAGRRR

RGAAATARGC
CTTGCARCTG
ACACATTIGY

GCAACTCCAMS TCAGRACAGC

GRARCAGTCA CTCAASACIG

ARCTATACAR ARRGGATCTT

TGCCCTAGAA GAAAAAGAGA

TTTTTATATA

CATCTARTTC AGAGEAAGRA

ARTTGAGTCT GGTHRACTTTG TITCGRTGETA
CTACCCAATA ATTCCTGOTA TTCAGCTGHC
ABATGAMCTIC CAACTTGCAA TACCARRGAGR
GGTGCATTGA

CCTCCCTTTE

ATGGAGATGT CACATTITIT

ACCATGTCTS TASCTATTTT

RAR

T

GAATCTAACT GAARRTACCA

45

50

T A nociectige sequence of A human 1LS (SEQ IDNG: 1)
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Table2®

1 MODSTEREQS RUTSCLKKRE EMELKECVSI LPREESPSVR SSKDGRLLRAA
51 TLLLALLSCC LTVVSFYQVA ALOGDLASLRE ABLQGHHAEK LPAGAGAPKA
101 GLEEADAVTA GLKIFEPPAF GRGNSSQNSR NKRAVQGPEE TVIQDCLQLI
151 ADSETPTIQK GSYTFVPWLL STKRGSALEE KENRILVRET GYFFIYGOQVL

201 YTDETYAMEH LIQRKRVAVF GDELSLVILF RCIQRMPETL PNNSCYSAGI

251 RKLEEGDEL{) LAIPRENAQI SLDGDVTFPG ALKLL
A amino acid sequence of a human TLS (SEQ 1D NC: 2).

Ona polynuciealide of the present Invention encoding TLS may be cbtained using standart cloning and screening,
from a cONA Tbrary derived from mRNA in calis of human Fetal fiver spleen, chionic ymphocytic levkarnia spiaen,
ovarian cancar, slomach cangar, smooth muscla calis, neutrophils, PMA sfimulated T calis, oxidized 1.0t stimulated
masmaphages, dendrilic cells, bone manow cells and cell fines, and CD34+cord blood using the expressed sequance
tag {EST) analysis (Adams, M.D., ef al Scisnce (1991) 252:1651-1656, Adams, M.D. sf al., Nawwre, {18092} 355:
§32-634; Adams, M.D., el al, Nalure (1885) 377 Supp:3-174). Polynuzloctidas of the invantion can also be obtained
lromnalurat sources such as ganomic DNA librariesor can be synthesizedusing walt known and commarcially availabie
tachaiues,

The nucleotida saquence ancoding TLS polypeplide of SEQ 1D NO2 may be identical to the polypeplids sncoding
saguence ¢ontained in Table 1 {nucleatide number 154 1o 1008 of SEQ 1D NO:), or it may be & sequenca, which as
a result of the redundancy {degenaracy) of the genelic cods, also encodes the polypaplide of SEQ ID NO:2,

Whan the polynuclectides of the invention are used for tha recomhinant production of TLS polypeptida, the poly-
nuclectide may include the codding sequence for the mature polypeplids or a {ragmant thereol, by #isell; tha coding
sequenca for the maturo polypzplide or tragment in reading frame wilh olhercoding sequences, such as those encoding
a lsader of secralory SEQUBNCE, 3 pre-, of Pro- of prapio- protein saquance, or other fusion paplide pordions. For
exampln, a marker sequence which faciiitales purification of tha tusad polypeplide can b encoded. In centain preferred
embodimants of this aspect of the Invantion, the marker sequence s a hexa-histidine peplide, as providad in the pQE
vactor {Ciagen, Inc.) and described in Genlz of al,, Proc Natl Acad Sof USA (1589) 86:821-824, or Is an HA lag. The

polynuclectide may also contain non-coding § and 3' sequences, such as tanscribed, nondranslaled segquences,

splicing and polyadenylation signals, fibcsome binding sites and sequences that stabiliza mENA,

Further prajerred embodiments are polymuclaatides encodng T1LS5 varants comprising the aming acid sequence
of TL5 polypsptide of Tabie 2 (SEQID NO:2) in which several, 5-10, 1-5, 1-9, 1-2 or 1 amino acid rasidues are substi-
tuled, delotad or added, In any combination. Among the preferred polynuclectides of the prasent invention is contained
i Teble 3 {SEQ ID NO: 3} eresding the amino acid sequence of Table 4 {SEQ D NO: 4).

Table 3

1 GGGAGRAGEC AACTCCAGTC AGRACAGCAG ARATARGCST GCCGTTCASG

T

E
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51 GTCCAGAARGA AACAGGATCT TACGRGACRY TTGTICCATG GCTTCTCAGC
101  TTTBARAGGG GAAGTGCCCT AGAAGAARAA GAGAATAAAA TATITGGTCRA
151 AGARACTGGT TACTTITTTA TATATGGTCA GGTTITATAT ACTGATAAGA_
201  CCTACGCCAT GGGRACATCTA ATTCAGAGGA AGAMGGTCCA TGTCTTTGEG
2581 GATGAATTGA GTUTGETGRC TTRGTTICGA TGTATTCAMR ATATGCCIGR
301 ARCACTACCC RATRATTCCT GCTATTCAGC TGGCATTGCA ARACTGGARG
351 AARGGAGATGA ACTCCARCTT GCAATACCAA GRGARRATGC ACARATATCAR
401 CTGGATGUAGB ATGTCACATT TTTTGGTGCA TTGARACTGC TGTGACCTAC
451 TTACACCATS TCTGTAGCTA TTTTCCTICCC TETCTCTGTA CCTCTARGRA

501 GPRAGRATCT AACTGAAMAT AUCARRRARA

T"A partial nucleotite sequence of a human 1L5 (SEQ 1D NO: 3).

Table 4

1 GEGNSSONSR NERAVQGPEE TGSYBTFVPH LLSFRRGSAL EERENRILVE

51 ETGYPFIYGD VLYTDKTYAM GHLIQRERREVE VFGDELSLVT LFRCIQNMPR

101  TLEMNNSCYSA GIAXLEEGDE LOQLAIPREMA QISLDGDVTF PGALKLL

A partial amino 610 s5quence of 8 human 11 (SEQ ID NO: ).

The present Invention Turthef ralales lo polynucleolidas that hybridize 1o the herein above-described sequences,
In this regard, the present iwention especially 7elales to polynuclsolides which hybridize undar siingent conditions to
the hereln above-described polynuciectides, As heraln used, tha 1am “stringent conditions® means hybridization will
peeur only i there & 8l lsast B0%, and prefesably at least 30%, and more prefermbly al joast 55%, yst evan mare
profaratly 97-89% identity between the saguences.

Polynucleotides of the irvention, which are idenlical or sufficiently identicallo nucleatids sequenze contaiad in
SEQ 1D NO:1 of a fragment thereo! {including thal of SEQ ID N3}, may be used Bs hybridization probes lor cDNA
and genomic ONA, 1o isclale fulklength cONAS #nd genomic clones enzoding TLS polypeptide and to isolate cDNA
and genomie clones of ather ganes (ncluding ganes encoding homologs and orthologs from species other thanhiman)
that have a high sequence similarity to the TLS gena. Such hybridizalion lechniques are known to those of skl in the
ant. Typically these nuclaolids sequances are 0% kianlical, prefambly 80% idantical, more preferably 95% identizal
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1o that of tha relarent. Tha probes gensrally will comprise at least 15 nuclsotides. Praterably, such probes will have at
leasl 30 nucloolides and may hava at lsast S0 nucleotides. Particularly preferied prabes will renge between 30 aad 50
nuciegtizes,

In one embociment, to obtain a polynbcleotide encoding Ti.5 polypeptide, including homelogs and orthologs frarm
species olher than human, comprises the steps of scraening an appropriate lbrary under stngen hybridization con-
ditions with @ lzbeled probe having the SEQ 1D NO: 1 or a Iragmenl theree! {including thal of SEQ 1D NO: 3), and
isotating full-tangth ¢INA and genomic clones containing sald polynucleotida sequancs. Such hybridization lechniques
ars wall known 1o those of skil in the art. Thus in anather aspest, TL5 polynucteotidas of the pressnt invention further
include & nucieolide sequance comprising a nucleotide sequence that hybridize under stringent condifian o a nucle-
olide sequence having SEQ 1D NO 1 or 2 fragment thereo! fincluding that of SEQ 1D NO:3). Also included with ns
palypeplides are polypepiide comprising amine acid sequence encoded by nucieolide sequence obtainad by the abova
hybridization condition. Stiingent hybridization conditions ara as defined sbove o, altematively, condilions under cver-
nighl incubation at 42*C in a solution comprising: 50% formamida, 5x35C {150mM Nall, 15mM Yisodiem citrate), 50
mM soditrm phosphate {pH7.6), 5x Denhard?'s solution, 10% dextran suliata, and 20 microgramimi denatured, sheared
salmon sparm DNA, Tofiowed By washing tha filters in 0.1x S5C alabou 63°C.

The polynucisolides and polypapiides of the presant invantion may by employad as research reagents and ma-
sarials for discovery of reatments and diagneslies to animal and human disease.

Voctors, Host Celis, Exprossion

The present invantion alse reiates to veclors which comprise a polynusizatidn or polynucleolides of the psesent
invention, and host calis which are genaticatly engineerad with vectors of tha Invantion and totha produstion of polypep-
tites of the invention by recombinant techniques. Cell-4res translation systams can aiso be employed (o produce such
protains using ANAs darived from the DRA constiucts of the present invention.

For racombinant preduction, host cells can be ganatically enpineered to incorporala expression systems of portions
theract for polynucizotides of the present invention, Inlroduction of polynucleolides inte host cells can ba sflectsd by
mathods described in many standard laboratory manuals, such as Davis et al, BASIC METHODS IN MOLECULAR
BIOLOGY {1986} and Sambrook e al.. MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed,, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1889} such as calsium phosphate translection, DEAE-dexiran
madiated fransfection, iransvection, microlnjection, calionic {ipid-mediated tsansfection, slectfoporation, transduction,
scrape loading, balistic introduction or infection.

Fleprasaniative examplas of appropriate hosts inchids bactasal cells, sush as straplococed, staphyiocoeci, E. coff,
Stroptomycss and Bacillus sublifis calls; fungal cells, such a3 yeast cefis and Aspergillus cells, inset! celis such as
Drosophita S2 and Spedoptara 518 calls; enimal cells such as CHO, COS, Hela, €127, 373, BHK, HEK 293 and Bowas
melaroma cells; and plant calls,

A yreat varisly of expression systems can be used. Such systems include, among cthers, chromosematl, episomal
and virus-dorived systams, e.g., vatlors derived from bacterisl plasmids, from bacleriophage, from transposons, lrom
yeast episornas, from hsartion elements, from yeas! chromesomal elements, from viruses such as baculoviruses,
papeva virusas, such a5 SV40, vaceinia viruses, adenoviruses, fow! pox viruses, psaudorables viruses and metrovirus-
g5, apd vaclors derived from combinalions therao!, sush as thoss darved from plasmid and bacteriophage ganatic
alements, such as cosmids and phapgemids. The expression systams may contain control regions that regakate as well
as engender expression. Generally, any system or vactor suitable lo maintain, prapagate or express polynucisotides
1o produce a polypeptida in a host may bi used. The appropriate nuclectida sequancs may ba inseried into an axpres-
sion 6ystam by any of & variety of wall-known and rouline techniquas, sush as, for axample, those satforth in Sambrook
af al, MOLEGULAR GLONING, A LABORATORY MANUAL (supra).

#ar secretion o! lhe transiated protain into the fuman of the andoplasmic ratisulum, into the periplasmic space or
into the exiracellua; environment, apprapriale sacretion signals may be incorporated into the desked polypeplide.
Thess signls may be andoganous to the palypaplida or thay may be hetomiogous signals.

i the TL5 polypeptide is 1o be expressed for use in screening essays, gensrlly, iLis preferrad that the polypeplida
be preduced &1 the surtace of the coll, In this event, the cells may be harvasied prior to use in the screaning assay. it
TL5 polypeplide Is secrated into the medium, the medium can be recovored in order 1o recavar and purily tha polypop-
tide; It produced intraceiularly, the calis must first be tysed belore the polypeptide is recovered. TLS polypeptides tan
be recoverad end purified from recombinant ool cultures by well-known methods including ammonium sultate or ethanol

precipliation, acid extraction, anion o cation axchanga chromatography, phosphocefulose chromatograghy, tydro-

phobic imeraction shromatogmphy, affintty chromalogrephy, bydreylapathe chromatography and lettin chromatogm-
phy. Maost prelarably, high periemmanee liquid chromatography 1s employed for purification. Well known techniquas for
rafoiding proteing may be employed o regenerale acliva conformation when the polypeptida Is denaiured daring Iso-
lation and or purification.
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Dingnostic Assays

This Invention aiso relates 1o the uss of TL5 polynuclectides lor use as diagnostic reagents. Detection of amutated
form of TLS gane associatsd with a dystunction will provide a diagnostic iool that can add to of define a diagnosis of
a diseass or susceptibility o a dissase which resulis from under-expression, ovar-gxpression or aitered axprossion of
TG Inevichiala earrving mitations in tha TLS gene may be detecled at the DNA jevel by a varisy of technigues,

Nuclaic acids for diagnosis may be obiained from a subject's ¢alls, such as from blood, uting, saliva, fissua biopsy
o aulopsy malerial, The genamic DNA may ba used direclly for deleclion or may be ampified enzymatically by using
PCA or olhar ampliication technkuss prior 16 analysis. ANA or cDNA may also be used in similar fashion, Daietions
and inseottions can be datestad by a changs in size ol the amplified product in comparison to the nommal genclyps.
Point mulations can bs identifed by hybridizing amplified DNA 1olabeled TL5 nucleotide sequences, Perfeclly malched
sequences can be distinguished from mismalched duplexes by ANase digestion or by diflerences in mefting temper-
aluras. DNA sequance ditfarancas may also he dolecled by alterations in elactropharstic mobilily of DNA Iragments
in gels, with or without denaturing agents, or by direct DNA sequancing. See, 8.g., Myers e al, Scionce (1985} 230:
1242. Sequence changes at specific focations may atso ba ravealed by nucleass prolection assays, such as RNase
and 51 protection or the chemical cleavage mothod, See Colton al al, Proc Nalf Azad Sci USA {1585} B5: 4397-4401,
In anolhar ermbodiment, an aray of oligonuclectidss probes comptising TLS nuclectide sequence or fragments theres!
can be constructad to conduct efficient scraening of e.g., genelic mitations. Array technology mathods ara well known
and hava genaral appiicability 8nd can be used lo addrass a varialy of quastions in molecular genbtics including gens
exprassion, genstic inkage, and geneliz variabllly, (See for axampla: M.Chea of al, Scienca, Vol 274, pp 610613
{1988)).

The diagnostic assays offer 2 process lor diagnesing o delermining a suscaplibity to chronle and acute Inflam-
mation, arlbiilis, septizernia, aulcimmune diseases (e.g., inflammiatory bowel disease, psoriasls), transplant rejection,
graft va, host disease, intection, stroke, Ischemia, acute respirtory diseass syndmms, restenosis, brain injury, AIDS,
Bone diseasss, cancer (8.4., ymphoprolifarative disordars), atherosclerosis, and Alzheimars dissasa through detection
ol mutation in the TL5 gena by the methods described. i

In addition, chronic and acuts inflammation, arthsitis, seplicemia, autoimmune diseases {8.g., inflammatory bowsl
dissasa, psoriasis), transplant rejection, graft vs. host disease, infection, stroka, ischemia, seute respiralory disease
syndrome, restenosis, brain injury, AIDS, Bone diseases, cances (¢.3., ymphoproliferaiive disorders), atherosclerosis,
and Alzheimers diseass, can bo diagnosed by methods comprising dalsrmining frorn a sampla derived {rom a subject
an bnonmally decreasad or increased lovel of TLS polypaplide or TL5 mANA. Dacraased or incoased exprassion
can be moasurad at the BNA levei using any of the methods wall known in tha a#t for the quantitation of polynuclectides,
sueh as, for example, POR, RT-PCR, BNase prolection, Northem biolling and oiher hybridization methods. Assay
techniques thal can be used 1o delermine lavels of a prolein, such as an TLS pulypeplida, Is a sampie derived from &
host are wolkknown 1o those of skill in the ant. Such assay methods include radisimmuncassays, competiive-binding
assays, Westam Blat analysis and ELESA assays, .

Thus in another aspect, tho present invention relales 1o a diagenostic kit for a disease or suspectability to adisease,

. particularly chronic and acute inflammation, anhrils, septicemia, autoimmuna diseases {a.g. infammatory bowel dis-

egase, psoriasis), ransplant rejaction, graft vs. host diseass, infection, stroks, ischemia, acute respiratory disease syn-
droma, rastenosls, bram injury, AIDS, Bone diseases, cancer {8.g., lymphoproliferative disordars), atherosclarosis, and
Atzhgimers dissase, which comprises:

(a) & TL5 polynucleatida, preferably the nuclaolide sequencs of SEQ ID NO: 1, ora lmgment thersct;
{b} a nucleotids sequence complamentasy o thal of (a);

{¢) a TLS potypeptids, prefembly the polypeptide of SEQ ID NO: 2, or a fragment thered; or

{d) an antibody to a TL5 polypsplide, preferably i the polypeplids of SEQ 1D NG 2

1 wi be apprecisled that In any such kit, {a), (b}, {&) or (d) may comprise B substantial componenl.

Chromosomo Assays

‘tha nuclsslita sequancas of the prasent invenlion ase also valuable for chromosoma idenlification. The sequance
is specifically targated o and can hybridize wilh a partkular localion cnan individual human chromosome. Thamapping
ol relevant sequances to chromosomas accarding 1o tha present invanion is an important first step In corelaling those
sequencas with gene associated disease. Once a saquence has baan magpedtos precise shromosemal locgtion, the
physical posiion of tha sequance on the chremosorne can be comelated with genetic map data’ Such data are found,
1or exampla, in V. McKusick, Mendalian Inheritance in Man (availabip on line through Jehns Hopkins University Welch
Msdical Librazy). The relationship betwaen ganas and diseasas thal have bean mappad to the same chromosomal
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ragion are then identified troough linkage analysis (coinhariiance of physically adiacent genes). Tha diflsrences in the
eDINA o gancmic saguance between altected and unafiested individuals can also be delennined. 1l a mulalion is
observed in some or all of the atested individuals bul not n any sormal individuals, then the mulation is likely 1o be
1he causative agant of the disease.

The gens [or TLE was jocalized 1o chromosome 13,

Antisodles

Tha polypeplides of tha isvention of their fragments or analogs thereol, of cells sxpressing them can also be used
g8 immunogens to produce anlbodies immunospecilic for the TLS polypeplides. The tamm ‘immunospecific® means
{hal the antibodies have substantiall greatsr affinkly for the polypeptides of the iavention than their afliadty for other
related polypaplides in {ba prior an.

Antibodies generated against the T1.5 polypaplides can ba otiained by administaring the polypsplidas or apitopa-
bearing imgments, analogs o calls to an animal, prefarably a nonhuman, using rouline protocols. For preparation of
monocicral antibodies, any leshniqus which provides antibodies produced by continuous cell fine cultures can be used.
Examples [ncluda the hybridoma technique {Kohler, G. and Milstain, ©., Mature {1975} 256:495-497), the trioma tech-
nique, tha human B-cell hybridorna techrique {Kozbor af al, Immunalogy Teday (1 983) 4:72} and the EBV-hybridoma
1echniqua (Cola ef at, MONOCLONAL ANTIBODIES AND CANGCER THERAPY, pp. 77-85, Alan H. Liss, Inc,, 1985).

Techaigues for the production of single chain antibodies (U.S. Patent Ne. 4,948,778} can also be adapted to pro-
duce single chain antibodies to polypeptides of this invantios. Also, lransgenic mice, or other organisms inclutding other
mammals, may ba used lo express humanized anlibodies.

The above-cascribed antibodies may ba employed 1o isclate or to ientity clonas oxprossing the polypeptide or to
purity the polypaptides by affinity chiomatography.,

Anlbodiss against TLS polypeplides may also be employed lo treat chronic and acule infiammation, anhsitis,
seplicemiz, autoimmune diseases {e.g., inflamenatory bowel diseass, psoriasis), transplant rejsction, graft vs, host
disease, infection, slroka, ischemia, aewle respiratary disease syndrome, restenosis, brain injury, AIDS, Bone diseases,
cancer {e.g., lyrmphopralilerative disorders), atherosclarosis, and Alzheimars disease, among others.

Vacelnes

Another aspeel of the invention ralates to a method for inducing an imrnunalogical responsae in & mammal which
comprisas [neeulaling the mammal with TLS polypsptide, or 8 imgmen! there!, adequate lo produce antibody andbor
T call immune respanse to prolect said animal (rom chronic and acute inflammation, arthrlis, septicemia, avtoimmuns
diseasas {e.g.. inflammatory bowal disease. psoriasis), transplant rejection; grafl va. bost dissase, mlection, stroke,
tsehemia, acule respiatory disease syndrome, festenosis, brain injury, AIDS, Bone diseases, cancer {&.g., tymphe-
prolierative disorders), atherosclerosis, and Alzhaimers diseass, among others, Yet anoiher aspec! of tha invenlion
ralatas to 8 mathod of inducing mmunological responsa In a mammal which comprisas, dalivering TLS polypaplida via
a vector directing expression of TLS palynuslectide in vivo in order fo induce such an immunological response to
produce aniibody to prolecl said animal from diseases,

Further aspact of the invention relates {o an immunclogicalvaccing farmulation {composition} which, whan intro-
duced into & mammalian hos!, Induces an immunobgical response i that mammal 10 a TLS polypeptide wherein the

composliion comprises & TLS polypeptide or TL5 gane. The vaceina tormulation may further comprise a sullable carrer,

Since TL5 polypaplide may be broken down In the stomach, 1 ks prelerably administered parentesally (including sub-
cutansaus, intremuscular, intravenous, ntradermal ele. injection). Formulations suitable for parenteral adminisiration
tnclude agquaous and non-aqueots starla injection solulions which may contain anthoxidants, butiers, bacteriostals
and solines which randar the farmulation instonic with the blood of tha reciient; and aquesus anad non-AqLecUs starila
suspensions which may include suspanding agents or thicksning agents. The fommulations may ba presenied In unil-
dose or multi-doso containers, {or example, soaled ampoules and vials and may ba stored in a freeze-drisd condition
requlring only the addiion of the sterils liquid carder immedialely prior to use. The vaccine formuiation may also inckida
adjuvant systems-for enhancing the immunogenicity of tha formulation, such as oikin water systems &nd other systoms
known in the arl. Tha dosage wil depend on the spatific aclivity of the vaccine and can be readiy determined by routine
axparimentation.

Soreening Assays
The TL5 polypeptide of the prasent invantion may he empleyed in a scrasning proeess for compounds which

strmulate (agonisis) or inhibil (Entagonists, or otherwise called inhibitors) the binting, synthesis or action of the TL5
polypepiide of the presant imvention. Thus, polypaptidss of the invention may also ba used o assess of dentify agonist
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of antaganists om, for exampis, cells, cetl-lree preparations, chamical fibraries, and natural product mixlures. These
agonists or anlagonists may be natural substrates, figands, 1eceplors, elc., a5 the casae may ba, of e polypeplitle of
the present invention; or may be structural or functional mimelics of the polypaptide of the present invenlion, See
Coligan et at, Curreni Prolocsls i Immunology 1(2):Chaptar 5 {1881).

TLS palypeplides are responsible for many biologleat functions, including many pathologies. Accordingly, # is de-
sirenss 1o find compounds and druos which stimulats TLS polvpeptide on the one hand and which can nhibit the function
of TLS polypeptida on the olher hand. In genoral, aganisls are amployed for therapeutic and prophylactic purpeses for
such condilions as chranic and acute inflammaticn, arheilis, seplicemia, autoimmuna diseases (8.9., inflammatory
bowe! disease, psoriasis), ransplant rejection, gealt vs. hos! diseass, inleclion, stroka, ischemia, aoute respiralory
diseass syndrome, rastonosis, brain injury, AIDS, Bone diseases, cancer {e.g.. lymphoprolierative disardars), athero~
sclerosis, and Alzheimars disease, Antagonisis may be employedor a variety of therpaulic ant prophylaclic purposes
for such conditions s chronic and acuta inflammation, anthrilis, seplicemia, avtoimmuns diseases (.., inflammatory
bowal disease, psoriasis), transplant rejsction, graft vs. host dissase, infection, stroke, tschamia, acuts raspiratory
disease syndrome, restenosis, brain njury. AIDS, Bona diseases, cancer {a.¢., lymphoprolilerative disorders), athere-
sclerosis, and Alzheimers disease.

In genwsal, such scrosning proceduras may involve using approptista cells which sxpress tha TL5 polypapticle or
tespond lo TLS poypapiide of the present invention. Such cells inclutde cells from mammals, yeast, Drosophia or E.
coli. Calls which express tha TL5 polypeptide {or call membrane containing the axprassed polypeptide} or respondio
TLS pelypaptide ara then contacstod with 2 1881 compound lo chserve binding, or stirmulation or inhitiion of a functicnal
responsa. The ability of tha calls which were contacted wilh the candidate compounds is comparad with the sams calls
which wate not contacted for TLS activity.

Tha assays may simply les! binding of a candidale compound wharain adhsrence 1o fie cells bearing the T1.5
polypeptide Is detected by means of a labsl directly of indirectly associated with the candidate cornpound or in an
assay involving competilian with a labeled competiior. Funher, thess assays may test whethar the candidate compound
results In @ sigral genaraled by activation ol the TLS polypeplide, using deleclion syslems appropsiate to the calls
baaring the TLS polypeplide. inhibitors of aclivalion are generally assayed in the presence of a known agonist and the
olfsct on activation by the agonist by the prasance of the candidale compound is ohsarvatl

Allsmatively, TLS may bs expressed as a soluble prolsin, including versions which fusa aliorpant of TLS with &
convenient parner peplitis for which delection reagents are avaiiable, eg TL54gG lusions, and used in a solid stele
or solution phase binding assay. For example, the solubls TL5 can be usad lo datect agonist or entagonist binding
dirsctiy throbgh changes thal can be detacted expefimentall, og surlace plasmon resenants, nuciear magnelic res-
onance spectromatry, sedimantation, calorimatry, Tha soluble TL5 can be used to detect agonist or antagonist binding
directly by leoking tor compstition of the candidals agenist or antagonist wilh a recoptor whose binding can bo detecled.
Receplor deteclion methods include antbody recognition, tnodification of the raceplor via radicastive baling, chamical
medification {s.g., biotinylation), usion 1o an epitope tag. Methods include ELISA based assays, immunoprecipilation
and scintBlation proximity. The receptor may also bo obtained from natural sources (8.9, cafls, cell mombranes and
call sepsrmatnants), butin these cases one would praferiodatact the hinding of TLS through methods including antibody
recognition, modification of TLS via radioaclive abeling, chemical modificatien of TLS {a.¢.. biotinylation), or fusion of
T15 to an epiiopa 130.

The TLS cDNA, protain and antibodias 1o the protein may also be used 1o configure ass2ys for datecting tha effact
of added compounds on the produrtion of TL5 mBANA and protein in calls. For exampls, an ELISA may be construcied
tormeasuring ssersted or cel assectaled lavels of TLS protein using monoclonal and polyclonal antibodies by standard
mathods known in the an, and this can be used o discover aganis which may inhiblt or anhance the preductionol TLS
{also caliad antagonist or Bgonist, raspactively) {rom suitahly manipulated cslls or tissues.

The TL5 protein may ba used lo identlfy membrane bound or soluble recaplars, f any, through standard receplor
binding lechniques known in the ant. These include, but ase not Imitad 1o, ligand binding and erosslinking assays in
which the TL5 is labeled with 2 radioactiva isctope {6.5., 125%), chemically modified {8.g., biotinyialad}, of fusedtoa
peplide sequance suitable for detection or purification, and intubated with 8 source of tha putalive receplor {cats, cell
membranaes, call supamatanis, tissus extracts, bodily fuids). Gther mathods include biophysical techniques such as
surtace plasmon rasanance and spectroscopy. In addition 1o buing used for purfication and cioning of thoe recepior,
thess binding assays can b used to identily agoaisls and antagonisis of 715 which compeate with the binding ol TLS
10 Its receptors, # any. Standard methods for cenducting scraaning assays ara wall undesstood in the arl

Examples of polential TLS polypsplide aniegonists Includs antibadies or, in seme cases, ofigonucienlides or pro-
tains which ase clesaly relaled o tha ligands, subsirates, enzymes, receplors, 6lc,, 85 the case may be, of the TLS
polypeplide, 5.0, 8 fragment of the ligands, subslalas, enzymes, recaptors, 8t or small moleculeswhich bind o the
polypeptide of the present invention buf do not alicit & rasponse, so thal the activily of he polypupiide is provented.

Thus in another aspact, the present invention isiates toa screening kit for Kenlifying agonists, antagonists, fgands,
recepiors, substrates, enxymas, eie. for TLS potypoptidas; or compounds which decreass or grihance the production
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of TL5 polypeplides, which conprisas:

{a) & TLS palypaplida, prelerably thal of SEQ D NO:2;

(b} & recombinant cell expressing a TLS pelypeptide, prafersty that of SEQ D NO2,
{c} a cell mambrane expressing a TL5 polypeplide; preferably hat of SEQIDNO: 2, or
e} antinory o & T1R polynantida, prafarably that of SEQID MO 2

11 will be appreciates that in any such kit, (8), (b}, (¢) or (d) may comptise a substential componant.
Prophylsstic and Therapautic Methods

This invention provides metheds of freating abnomal conditions such as, chronic and #cule inflammaltion, arthitis,
saplicamia, avicimmune diseases {e.g., inflammalery bowel disease, psoriasis), transplant relection, graft vs. host
disease, nfetlion, siroke, ischemia, acute respimtory dissass syndiome, tesianosis, brain injury, AIDS, Sone diseases,
cancar {8.g.. lymphoproflerative disordars), alheroselarosis, and Azhaimers diseass, related o both an excess of and
insuificient amounis af TLS polypeplida aclivity.

il the activity of TLS polypaptiis is in excess, several approaches are availabie. One approach comprises admin-
istering 1o a subjact an inhibitor compound {antagonisl) as hereinabove dascribed along with a phammaceutically ac-
caplabla carnisr in an amoun! allective to lnink the funclion of the TLS polypaptida, such as, for example, by blocking
the binding of ligands, substrales, enzymes, receplors, ate., or by nhibilinga sacend signal, and thoreby alleviating
the abnarmal candilion. in ancther approach, solubla Tomms of TtS polypeplides sHll capable of binding the ligand,
substrate, anzymes, receplors, alc, in compelition with andoganous LS pelypeptide may be administered. Typical
embodiments of such competitors comprise fragments of the TLS polypeptide.

In anothar approach, soluble lorms of TLS polypeplides sii capable of binding the ligand in competition with en-
dogenious TLS polypeplide may be sdministered, Typical embodirsents of such compatilors compiise fragments oftha
TLS polypeptide.

1 stilf ancthar approach, axpression of the gene encoding endogenous TLS polypeptide can be inhibiled using
axprassion blocking techniques. Known such techniques nvoive tha usa of antisense sequencas, elithar intemally
genarated or separately administered, See, tor examply, O'Conne, J Naurochem {1981} 56:560 tr Qlgodeoxynusie-
olides Bs Antisense Inhibitors of Gene Exprassion, CRC Press, Boea Raton, FL (1888). Allematively, oligonuclactides
which fonm tripie hefices with the gene can be suppliad. Soe, for axample, L.es st gi, Nuclaic Adids fes {1579) 8:3073;
Cooney ol al, Sciance (1968) 241:456; Dervan gl al,, Science (1981) 25111350, These cligomess can be adminlstared
perseor tha ralavant oligomers can ba expressed in vivo.

For reating abnormat conditions related to an under-expression of TL5 and it aclivity, savera! approaches are
nlss avallabls. Ona approach comprises administedng lo a subject a thamapeulically effective amount of a compound
which aclivates TLS polypeplide, Le., anagonist as descibed ehova, in combination witha pharmaceutizally sccaptable
carrlet, lo iheraby alieviate the abnonmal condition. Alternatively, gene therapy may be amployed 1o affsct the sndog-
enous production of TLS by tha relavant calis in the subjecl. For axampls, & palynucleotide of the invention may ba
enginasrad for exprassion in & replication deleclive relroviral vactor, as discussed above. The relroviral expression
construct may then be Isplaled and introdusat inlo a packaging cell transduced with 2 retroviral plasmid vector con-
taining FINA encoding a polypeptide of tha prasent invastion such that the packaging cell now produces infectious viral
particles conlaining the gene of interest. Thess producer cels may be administeted 1o B subject for anginessing cells
in vive and axprassion of the polypeplide in vivo. For ovorviow of gane therapy, sea Chaplar 20, Geng Theragy and
othar Molocular Genatic-based Themapautic Approaches, {and relerencas cited thersin) in Human Matacular Genetics,
T Strachan and A P Read, 8I0S Setantific Publishars Lid (1885) Anolher approach is to adminisier 2 thempeutic
amount o TL5 polypeplides in combination with a suilabla pharmaceutical carrias

Formulalion and Administration

Peplidas, such as the soluble tomn of TLS polypeptides, and agonists and antagonis! peptidas or small moleculss,
may be lormulatad in combination with 2 suiiable phammeceutical camiar, Such tormulations compriss a therapautically
sHectiva amount of the polypeptids or compound, and 8 phenmacoutzally scceptabla camier or exciplant. Such cariors
incluge but ara nat limited to, saline, buffered saling, dextrose, water, gycerol, ethano), and combinations thereof.
Formulalion shouid suit the moda of administration, and is wall within tha skili of tha arl. Tha invention further reiales
to phamacsutizal packs and kils comprising one or more containess fified with one or more of the ingrediants of tha
alorermantionad compositions of the invesation.

Polypeplides and other compounds of tha present invantion may b employed alons or in conjunclion wilh other
compounds, such as therapattic compounds,
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Prelarrad foms of systemie administration of tha pharmaceutical compositions includs injaction, typically by intra-
venous injection. Other injection routes, such as subcutanaous, tramuscolas, or mdreperitoneal, can be used, Aller
native maans for sysiemic administration include iransmucosal and \ransdsnnal administralion using penelnts such
as bile saks or fusidic acids or olher datergents. In addiion,  propsdy formulated in antaric or encapsulated lomula-
tions, oral acministration may also ba posstla. Administation af thesa compounds may also batopical andlos locaized,
in tha tnm of sabvas, pastes, oals and the ke,

Tha tosage ranga tequired depands on the choice of poplida, the wuls of adminisiratias, the nalure of the formu-
1ation, the naturs of the subject’s condition, and the judgmant of the altending praciitionar, Suitabls dosages, howaver,
ars In tha range of 0.1-100 pg/ky of subject Wids varialions in lhe needed dosags, however, are to be expecled in
view ol the varisty of compounds avallabie and the differing efficiencles of various routss of administration. Forexampla,
oral administation would ba axpeciad 1o require higher dosages than adminktralion by intravenous injeclion. Yariations
in these dosage lovals can be adjusted using standard empirical ioutines for pptimization, as is well understood in the
at

Polypaptides used i raatmant can also ba genesatad endogenously In the subject, in Ireatment modalities ohten
relemed Ip as "gane therapy” as described above. Thes, for axampie, calls from a subject may.be enginaared with a
potynuclectide, such as 8 DNA o BNA, o eacods a polypeplide ax vive, and for axomple, by the use of a relroviral
plasmid vector. Tha <ells ara then introduced into the subjecl.

Exampte 1

An EST [ESTR1557446) with sequence similasity 10 human TNF was discovered in a commercial EST dalabase.
Aralysis of the 530 nucleotids ssguance al the partial cONA indicated that it encotlad an opan reading rame fora
noval member of the TNF supedamily and was namot TLS. The preditied pariial protein encoded by this cONA ks 147
amino aclds tong. This cONA sequence was used 1o ilenlify turthes ESTe which might encoda the 5' end of the TLS
¢ONA. One such EST encodad a complate open raading frama of 285 amino seids from a cONA of 1093 nucleglides,
The detucad protsin encodes a type Il mambrans protein with & 46 amino acid cylopiasmic domsain, an approximately
21 amine acid hydrophebic transmembrans spanning reglen, tollowsd by a 218 amino acld exiracetivlar domain which
shares significant saquanca idantity with members of tha TNF family and presumnsbly encodes the receplor binding
portion of the motszule,

Aportion o the 3 inlianstated sequencs of the TL5 cDNA was identical lo @ human STS DNA sequence (Sequance
tagged sith) genaraled from the primar pair SHEC-36171. This fragmant has baen locafized to chromuosems 13, which
Is, theralare, where the geno for TLS resides,

. Ali publications, inclurfing but not limiled 1o patenis and patent applications, cited in this spacificalion are herein
incorporalad by reforence as if each individual publication were spacifically and individually indicatad to ba incomorated
by relarence hersin as though fully set forth,

15

ey




20

25

a0

a0

&0

EP 0 869 180 A1

Annox 1o the description

SEQUENCE LISTING

1) GENTDAY, INFORMBTION

{i} APPLICANT: SmithRline Seecham Corperation

{ii} TITLE OP THES INVENTION: A THF homologue, TLS

{iii) NUMBER OF SEQUENCES: 4

{iv] CORRESPONDENCE ADDRESS:

{A} ADDRESSER: SmithXline Beecham, Cerporate Intellectual

Property
{B} STREET: Two New Horizons Court
[0} CITY: Brentford
(D) STATE: Middlesex
(E) COUNTRY: United Xingdom
(Fy ZIP: "tWB 9EBP

{v) COMPUTER READABLE FORM:
{A) MEDIOM TYPE: Diskette
{B) COMPUTER: IBM Compatible
{C) OPERATING SYSTEM: DOS
{D} SOFTHARE: FastEEQ for Windows Version 2.0

{vi} CURRENT APPLICATION DATA:
[A} APPLICATION NUMBER: 70O BE ASSIGHED
{8} PILING DATE: 03-DRC-1997
{C) CLASSIFICATION: UNKROWW

{vii) PRIOR APPLICATION DATA:
{A) APPLICATION WUMBER: 60/041,797
{B) FILING DATB: 02-APR-1L957

{viil) ATTORMRY/RGENT INFORMATION:
[A} MAME: CONNELL, Anthony Christopher
{8} REGISTRATION NUMBER: 5630
[t} RRFERENCE/DOCEET NUMBER: GRS50014

(ix} TELECOMMUNICATION INTURMATION:
{A} TELEPHONE: +44 127 964 4335
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{B}) TRLEFAX: +44 1Bl 375 6154
|C} TELEX:

{2} INFORMATION FOR SBEQ ID NO:1:

(i) SEQUENCE CHARAUTERISTICSE:
{A] LENGTH: 1093 base pairs
{B) TYPE: sucleie acid
{C} STRANDEDWESS: single
{b} TOPOLOGY: linear

[ii} MOLECULE TYPE: cDHA

{xi) SBQUENCE DESCRIFTIGN: SEQ ID HO:1:

CAOGAARARA TTCABGATAA CTCTCCTOAS GGGTGAGCCA AGCCCTGCCA
GOAGEACATC ARCAARCACA GATARCAGEA ARTGATCCAT TCCCTGTGHET
AARGGCOOCR ACCTTCARAS TTCARITAGY GRTATEGRTG ACTCCACAGA
TEACGCCTTA CTTCTEGCCT TARGAARAGHK GRAGAMATGA ARCTGRAGGEA
ATCCTCOCAC GGAAGGAMB CCCCTCTGTC CGATCCTCCA ARGACGGAAA
COARCCTTES TGCTGSCACT GOTGTCTTGC TGCCTCACGS TGETGTCTTT
GCNGCOCCTEC AAGHGGACCT GGCCAGCCTS CGGGTAGAGE TGCAGGGECCA
ARGCTOCCAG CAGGASCAGE AGCCCCCARG GRDGELOTEG AGGRAGCTCC
GOGGEACTSEA MAATCTTTEA ACCACCAGCT CCRGGAGAAG GCRACTCUAG

" ABAARTAAGC GTGCOGTTCA GEGTCCRGAM GAAACAGTCA CTCARGACTS

ATTGCAGALA GTHEARACACC AACTATACAR ARAGGATCTT ACRCATTITGT
CTOAGOTTTA ARASGGGRAS TGCCCTAGAR GRAAARGAGR ATAARATATT
ACTGSTTACT TTTTIATAIA TGETCAGGTT TTATATACIG ATARGACCTA
CATCTAATIC ABAGGAAGAR GETCCATGTC TTTUGGGATS ARTTGRGTCT
TEPCERTSTA TICARAATAT GCCTGARACA CTACCCAATA ATTCCTGCTA
ATTGCAAMLC TCGEAAGARGE AGATGARCTC CHACTIGCAA TACCAAGAGR
ATATCACTGE ATGGAGATGT CACAKTTTTTT GFIGCATIGAR ARCTGCIGTE
ACCATOTTTE TAGCTATTIT CCTCCCUTTTY TCTGTACCTC TARGRAGARA
GRARATACCR ARR

{2) INFORMATION FOR SBRQ ID NO:2:

(i) SEQUENCE CHARACTERISYTICS:
(A} LENGTH: 285 amino acids
{B) TYPB: amino aweid
{¢y STRANDEDMESS: pingle
{D) ‘tOPOLOGY: linear

17

TGETAGTGCAC
CACTTATTCT
ARGGEAGCAG
GTCTGITTCC
GUTGCTGELT
CTACCAGGTG
CCADGCGGARG
AGCTETCACT

TCAGAACAGT |,

CTDGCARCTR
TCCATGGCIT
GGTCAMAGRA
CGCCATGGGA
GGTGACTTTG
TTHEAGCTGEC
AARTGUACAR
ACCTACTTAC
GAATCTANCT

[+
120
180
240
i
60
420
4BO
540

L1:30
120
1
840
200
260
1020
ip080
1083

re
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{ii} MOLECULE

{xi} SEQUERCE

Met Asp Asp

1
Lys

Ser

Lys

Ser

145
Gly

Phe

Gly

hop

Lys
Lys
Ala
50

Phe

Glu

Pro

Phe
Hia
210
Leu
Asn

Flu

aly

Arg

Glu

Lys
Phe

115

Leu

5la

lie

338

Leu

val

ABn

Leu

hsp
275

Sex
8lu

20
Ser

Gln
Ala
100
Glu

Lyas

Glo

Glu
a9

Ile

Ser

Gin
260
val

Thr
1
Glu
Pro
Leu
Val
Gly

as

sy

Pro

Leu
Phe
165
Lys
Gly

Gln

Leu

Cys
245
Leu

EP 0 B6S 180 A1

TYPE: protein

DESCRIPTION:

Glu
Met
Ser
Leu
Ala
70

His

Leu

Ala
Ile
150
val
Gliu
Gin

hrg

Phe
230
Tyr

ala

Fhe

Arg

Lys

val

Ala

55

Ala

His

Glu

Ala

val

i35

Ala

Pro

Asn

val

Lysa

215
Axg

Ser

Ile

Glu

Leu

Arg
40

Leun
Len
Ala
Glu
Pro
120
Gln
Rap
TP

Lys

Lew
200

Lys

Cys

Ala

Pro

SEQ ID

Gln

Lys

25

Ser

Leu

Gin

Glu

Ala

105

Gly

Gly

Ser

Leu

1le

1885

Val

Ile

Gly

Rrg
265

ehe Gly Ala

2B0

Ser
10

Glu
Ser
Ser
Gly
Lys
50

Pro
Glu
Pro
Glu
Leu

17e
Len

His
Gin
Ile
250

Glu

Leu

NO:2:
Arg Len
Cys val
Lys Asp
Cys Cya
60

Aap Len
15

Leu Pro
Ala Val

aly Asn

Glu Glu
140

155
Ser Phe

val Lya
Asp Lys
Val Phe

220
Asa Met

235
Ria Lys

Asn Ala

Lys Leu

{2} INFORMATIOR POR 5EQ ID NO:3:

1B

Thr
Ser
Gly
48

Leu

Ala

Ma

ser
125

Lys

dlu

205

Gly

Fro

L2u

Gln

Ley
285

Ser
Ile
in

Lya
Thr
Ser
Gly
Ka
110

Ser

val

Asp

Glu

Glu

Ile
270

Cys
15

Leu
Leu
val
Lew
Rla
95

sly

Glu

Gln

Gly
178
aly

Glu

Glu
255
Ser

Leu

Bro

Leu

Val

80

Gly

e

Asn

Gln

Lys

150
Ser

Metr

Len

Leu

Gly

Leu

a-.

ol
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{i} SBQUENCE CHARACTERISTICS:
{A} LENGTH: 530 base pairs
{B} TYPE: nucleic acid
{C} STRANDEDNESS: single
{D} TOPCOLOGY: linear

{ii) MOLECDLE TYEE: cDHA
[xi) SEQUENCE DESCRYPTIOM: SEQ ID NO:3:

GGEABAAGGT ARCTOCAGTC AGAACAGCAG ARATARGCGT GOCGTTCAGGE GTCCAGAAGA
AACAGGATCT TACGAGACAT TTGTICCATG GCTTCTLAGC TTTAAPAGGE GRAGTGCCCT
AGARGARAAA GAGANTAARA TATTGGTCAA AGAAACIGGT TACTTTITTA TATATGGTCA
GGTTTTATAT ACTEATARGA CCTACGCCAT GGGRCATCTA ATTCAGAGGA AGAAGGTCCA
TETCIMTCEE GATGAATTGA GTCTGGTGRAC TTTGTTICGA TGTATTCRAAA ATATGCOCTGA
ARCACTACCC ARTAATTCCT GCIATTCABS TGGCATTGCA AAACTGEARG ARGGAGATGR
ACTCCRACTT SCARTACCAR GAGRAAMTGC ACARRTATCA CTGGATGGAG ATGTCACATT
PITIGGTCCA TTGAAACTGC TGTEACCTAC TTACRCCATG TCIGTAGCTA TTTTCCTCCC
TTPCTCTGTA COTCTAAGRA GARRGAATCT AACTGRRART ACCARARAAR

|2} INPORMATION FOR S5ER 1D KHD:q:

{1} SEQUENCE CHARACTERISTICS:
() LENGIH: 147 amino acids
(B} TYPE: amino aecid
IC) STRANDEDNESS: single
{p} TOPOLOGY: linear

{ii) HOLECULE TYPE: protein
{xi) SEQUENCR DESCRIPTION: SEQ ID NO:4:

Gly Glu Gly Asn Ser Ser Gln Asn Ser Axg Asn lys Arg Ala val Gln
1 5 4 15
Gly Pro Glu Glu thr Gly Ser Tyr @lu Thr rhe Val Pro Trp Leu Lau
e} 25 30
Ser Phe Lys Arg Gly Ser Ala Leu G¢lu Glu Lys Glu Asn Lys Ile Leu
k] 40 . 45
val Lys &lu Thr @ly Tyr Phe Phe Iie Tyr Oly Gln Val Leu Tyr Thx
50 5% 1]
Asp Lys Thr Tyr Ala Met Gly Bis Leu Ile Gln Arg Lye Lys Val His
&5 T8 5 80

19

60
120
180
240
ioe

420
480
530
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val Phe Gly Asp Glu Leu Ser Leu Val Thr Leu Phe Arg Cys Ile Gln
85 ] 85
Asn Met Pro Glu thr Leu Pro Asn Aen Ser Cys Tyr Ser Ala Gly Ile
100 105 110
Ala Lys Leu Glu Glu Gly Asp Glu Leu Gln Leu Ala Ile Pro Arg Glu
115 120 125
hsn Ala Gln Ile Ser Leuw Asp Gly hap Val Thr Phe Phe Gly Ala Leu
130 135 140

Lys Leu Leu

143

Claims

1.

10,

1.

An isolaled poynuciaotide comprising a pucleolida sequencs that has at least B0% iderity over its entire lengih
1o & nuciactide sequence encoding the TL5 polypeptide of SEQIDNO2, ora nucieolits ssquence complementary
1o sald Isolalad polynuclectida.

The polynuciestica of claim 1 wherein said polynusiectide comprises the nuclectide sequence conlained in SEC
10 NO:1 ercoding the TLS palypeptide of SEQ 1D RO2.

The poiynuciactide of clzim 1 wherein said polynuclactide comprises a micleotide sequence that is at least B0%
identica to that of SEQ 1D NO: 1 over its entira length,

The potynuclectida of claim 3 which is' potynusiectide of SEQID NO: 3.

The polynuclestide of ‘claim 1 which 1s DNA or ANA.

A DNAor ANA molecule comprising an expressionsysiem, wharein said expression system is capable ot producing
a TL5 poiypeplide comprising an aminc acid sequence, whizh has al laast 80% identity with the polypeplide of
SEQ | NO-2 when said expression system is present in 8 compatible host cell.

A host cell compsising the exprassion sysiem of claim 6.

A process o preducing a TLS polypeplida comprising culluring & host of claim 7 undsr conditions sulficiant for
tha production of sakd polypeplida and recavering lne polypeptide {rum the culture.

A procass tor producing a cell w‘!‘l'ﬁ"l producas a TL5 polypeptide thareof comprising franstoming of translecting
a hosl cell wilh the expression sysiem of claim 6 such thal the host colf, under appropsiale culiure conditions,
produces a TL5 polypeplide.

A TL5 polypaplide comprising an amind acid sequence which is &t lzast BO% Identical fo the asmine acid sequence
of SEQ 1D NC:2 over lte entire langth.

Tha polypeplida of claim 10 which comprises the amino acid 5équanns of SEQ ID NO:2.

12. An antibody immuncspecific for the TLS polypaptide of claim 10

13

A mathod Tor the reatment of a subjactin nead of enhanced aclivity or expression of TLS poiypeplide of cliaim 10
comprising: .

(a) adrministering 1o the subjecl a therapeuticelly eflective amaunt of an agonist 1o said polypeptida; and/or
{b} providing to tha subjact an isotatad polynucleotide comprising a nucleolide seguence that has at least 80%

H
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identity to a nucleotide sequance encading the TL5 polypeplids of SEQ 1D NO:2 over its entire langily; or a
nucleolide sequance tomplementary to said nucicolids saguance in a form soas 1o efleet production of said
polypeplids activity in vivo,

14, A method for the irealmant of a subjes having need 1o mhibit activity or axpression of TLS polypepiide of claim
10 comprising!

{a) adiministsring 1o the subjecta therapeutically effactive amownt of an antagonist to said polypeptide; andix
{b} administaring te the subjecta nucielz acid rolectie that mhibits the expression of the nucleolide sequence
encoding said polypeplide; and/or

fc) administering 1o the sebjec! & therapewtically eflectiva amount of a polypeptide hai compeles wilh said
polypaptida for its ligand, subslirate , or receplor,

18, A process for diagnosing a diseass or a susceptibiily to a disease in a subjest rplated to expression of aclivity of
TLS polypeplide of claim 10 in 3 subject comprising:

{a} datermining the presence or Bhsence of 8 mutation in the nueisotide seguence encoding said TLS polypep-
tida it the genome of sald subjact; andfor

{b} analyzing for the presance or amount of the TL.5 polypeptide expression in a sampls darived {rom said
subject

16. A melhod for idaniilying compaunds which inhibil {antagonize) or agorize the Ti5 polypeptide of claim 10 which
comprises:

{a) conlasling a candidate compound with calis which exprass the TL5 polypeptide {or cell membrans ex-
prassing TL5 polypeptida) or respond to TL5 polypeptids; and
{5} sbserving the binding, or stimulation or inhibitlon of & funclianal response; of comparing the ability of the
cells {or coll membrane) which ware contacted with the candidale compounds with the same cells which were
aol contacted jor TL5 polypeptide activity.

17. An agonist idantified by the method of claim 16,

18, An antagonis! idenlilied by tha mathod of claim 16.

19, A recombinani host celt produced by a method of Glaim & or 2 membrans thereo! expressing a TL.5 polypeplide.

21
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